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1. Introduction: 


Smarandache [12] initiated the concept of neutrosophic set which overcomes the inherent 
difficulties that existed in fuzzy sets[14] and intuitionistic fuzzy sets [3].Following this, the 
neutrosophic sets are explored to different heights in all fields of science and 
engineering.I.Arockiarani et al. defined the notion of fuzzy neutrosophic sets [1].In this paper 
the topology for fuzzy neutrosophic set is introduced and also some basic properties of fuzzy 


neutrosophic sets are derived. 


2. Preliminaries: 

2.1. Definition [7]: 
A Neutrosophic set A on the universe of discourse X is defined as A= 
(x, T4(x), 4x), Fx(x)),x © X where T,1,F:X > 10, 1*[ and Saas” 

2.2. Definition [1]: 


A Fuzzy neutrosophic set A on the universe of discourse X is defined as A= 


(x, T,(x), L,(x), Fy(x)), x © X where T,1,F:X [0,1] and ° $74 * 1a * Fass 
2.3. Definition [8]: 


a(t x (Oil 4 QF (9) 
A A A where 


An intuitionistic neutrosophic set is defined by 
min r a (X),F x (fs 0.5, min \r x (x),l x» wfs 0.5 and 

A A A A 
min )F x(x)/J x(x) (< 0.5 forallx ¢ X 

A A 


ST x (xX)4l 4 (X)tHF x (x) S2 
A A 


With the condition 4 
2.4. Definition [1]: 


A Fuzzy neutrosophic set A is a subset of a Fuzzy neutrosophic set B (i.e.,) A CB for all x if 


T(x) ST p(x) , [4 (2)SIg@) .F 4 @2Fp (2) 
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2.5. Definition [1]: 
Let X be a non empty set, and 4°-740)-140.Fa 09). B13 00.1B)-FB) be two Fuzzy neutrosophic 
sets. Then Av B=(x,max (Ta (0,7 (2), max(I 4 (09,1 (2) min Fg (0), FB 09)) 
AN B=(x, min (Ty (x),TR (x)), min(/ 4 (~),1 RB (x)), max(F'4 (x), Fp ()) 

2.6. Definition [1]: 


The difference between two Fuzzy neutrosophic sets A and B is defined as  A\B (x)= 


(x, min (T4 (2), Fg (2) min(T 4 (9,1-1 g (9) -maxCF 4 (0),T p (2) 

2.7. Definition [1]: 
A Fuzzy neutrosophic set A over the universe X is said to be null or empty Fuzzy 
neutrosophic set if Ta(x) =0 ,IA(x) =0 , Fa(x) = 1 for all x ©X. It is denoted by Oy 

2.8. Definition [1]: 
A Fuzzy neutrosophic set A over the universe X is said to be absolute (universe) Fuzzy 
neutrosophic set if Ta(x) = 1 , Ia(x) = 1 , Fa(x) =O for all x ©X. It is denoted by ly 

2.9. Definition [1]: 


The complement of a Fuzzy neutrosophic set A is denoted by A‘ and is defined as 


Aol 0 CO Ae ).F ie ) te (X)=F 4 (x) 2 I ic (X)=I-1 (x), er ()=T 4 (x) 


where The complement of a Fuzzy 


neutrosophic set A can also be defined as A° = ly - a 


3. Basic Properties Of Fuzzy Neutrosophic Sets: 


3.1. Proposition: 


Let A; ’s and B be Fuzzy neutrosophic sets in X (i€J) then “‘S* for each “! 7U*%S" 
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Proof: 


— TA, (x)STp TA (x)SIp (x), Fa, (x) = FR (x) 


A, CB, Ay CB ae A cB Tg, Spl a, Sigh, () 2Fp (x) aeddeeeaec’s (1) 


Let — (i.e.,) 


n 


min(Fy (Fg a Fy (x)2F p(x) 
n 


Ua, = (man TT, ..T, ),max(1, Jy ,..t4, ),min(F, Fy ,...F ) 
: Ap Ag A, lia aa sai =U A, cB 


by (1) 
3.2. Proposition: 


Let A; ’s and B be Fuzzy neutrosophic sets in X (i€J) then °=“' for each '“! 785i 


>Tp (x) < Ts, (x), Tp (x) < TA, (x), Fp (x) = Fa, (x) 
Tp (ST, (x), Tp (SI 4, (x), Fp (EF 4, (x) 


=> Tp (x)S min (1, ().T4, (X)yee I, (x) 
Ip(a)smin(I, (Tg, 2) tees I, (x) 
n 


FR (x) < need (x), FAs (Hite Fy (x)) 
n 


=BCNA, Vies hea Na =( sin, Ta, i Ty amin 4 Ja, shes In dmax(Fg, Fy, en Fy ) 
3.3. Proposition: 


Let A;’s be Fuzzy neutrosophic sets in X ,4€/ then “ (U4) =M4F co(n4) vay 


Proof: 


Uay=(smaxcr wT, ,.T, ),max(l, J, 5.0, )min(F, Fy ,...F ») 
! A Ay a Ay Ay A, Ay Ag A 


c 2 
(U4; ) -( since, Fs, ae )slemax(l 4, Ja, vl g damax(T Ly, Ly ») 
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Cc 

A. =(x,(Fy .Fy uF, )sU-Ig l-Dy yel-Ty (Ty Ty oT 

! (sity Ay Aue Ay" “Ay APA, Ay 1) 

NAS =( x,min(F, , .F, )min(i-I, J-I, ,..1-I, ),max(T, Ty, 4D) ) vo 2 c : 
i (sin At aga, mn galt A, el A EAs i) @) From (1) and (2) (ua,)°=nas 

Proof of (ii) is similar. 


3.4. Proposition: 


ACB BS cA 


Let A and B be Fuzzy neutrosophic sets then 
Proof: 
Let A and B be Fuzzy neutrosophic sets then 


AcB oT, (x)STp (x),L 4 (x) <Ip (x), Fa (x) = FR (x) 


SF p(X)SF 4 (x), 1-Tp (X)SI-L (x). Tp (27 4 (4) 


3.5. Proposition: 


Let A be a Fuzzy neutrosophic set in X then («") se 
Proof: 


CL 


iT LT Ware, : ‘ A x,F ,I—-T , (x), (x 
Let A= (7 44FA) be a Fuzzy neutrosophic set in X then (HF gl, CT, @)) 


Hence (af - (x,T, @)14 GF, @) =A 
Note: 
(Oy )=ly + y= 


3.6. Proposition: 


Let A be a Fuzzy neutrosophic set in X then the following properties hold: 


(i) AW =A (ii) AULy =Ly (iii) AND y = y (iv) ATL y =A 


Proof: 


xT 4 (Xl 4 (OF 4(2)) 0, =(250,0,1),Ly=(2511,0 
Let Ax (*2aela AC) Oy=( Delyy=(211,0) 
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(i) AUOy = (xamax(T 4 (2.0) smax(T (4), 0)min( Fg (x).1)) 
=(x,T 4 (214 )F4@)) 


=A 


(ii) AULy = (xamax(Pg (2), L),max(T 4 (2).1.min(F 4 (2),0)) 


= (x,L1,0) = 1y 


(iii) ANON = (x.min(T (x),0),min(/ 4 (29,0), max(F 4 (x).1)) 


= (x,0,0,1) = OV 


(ANI = (xamin(T, (x),Damin(T 4 (x),1),max(F 4 (2),0)) 


= (x04, 00.F 40) =A 
3.7. Proposition: 
Let A and B be two Fuzzy neutrosophic sets in X then 4v2=4if and only if 2>4 
Proof: 


Let A and B be two Fuzzy neutrosophic sets in X such that 4-8-4. (ie.,) 


<> max(T4 (x), Tp (x) = Ty (2), max( 4 (0), Tg (2) = 14 (2), 


min(F4 (x), FR (x)) = Fy (x) 


(xamax(T (0. g (x), max (4 (x). p (x)).min(F'4 (x), Fg (3) Tp (2)<T4 (2) ; iy (<I, (x) , Fy (O2F 4 (x) 


= (x4 0. 4 2.F4 (2) SBCA 
3.8. Proposition: 

Let A and B be two Fuzzy neutrosophic sets in X then A \ B = BS \ AS 

Proof: 

Let A a (TAC ACF 4) B(2Tg Oly 0.Fg) 


(A\BX x)=(x,min (4 (2), Fp (x) min 4 (2),1-1 p (2), max(F 4 (2), (x))) AC =(x,F 4 (2) 1-1 4 (2),T4 (2)) ,Bo=( x,Fg (x)I-I p (2).Tp (2) 


(Bo \ AC yx) = (x,min (Fg (2),T4 (x), min (I-Tg (2), (2), max (Tp (x), F4 (x))) 


Hence (A\BYx)=(BSV\AS (x) 


3.9. Proposition: 


Let A , B and C be Fuzzy neutrosophic sets in X then 
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(i) AUB=BUA 

(ii) ANB=BOA 

(iii) AUC BUC) =( AUB) UC 

(iv) AN( BNC) =( ANB) OC 

(v) AM( BUC) =( ANB) U( ANC) 
(vi) AUC BNC) =( AUB) A( AUC) 
(vii) A\(BUC)=(A\B)(A\C) 


(viii)A\ (BOC) = (A\B)U(A\C) 


4. Fuzzy Neutrosophic Topologicalspaces: 
4.1. Definition: 


A Fuzzy neutrosophic topology on a nonempty set X is a * of Fuzzy neutrosophic sets in X 
(i) On ly et 
(ii) A|NAg et forany Ay AQ €T 


satisfying the following axioms (iii) UA; eT foranyarbitraryfamily\ Aj:ieJ } eT 


In this case the pair (X, * ) is called Fuzzy neutrosophic topological space and any Fuzzy 


neutrosophic set in * is known as Fuzzy neutrosophic open set in X . 
4.2. Example: 


Let X= {a,b,c}and consider the family * ={Oy » 1y,Ay,A.,A3,A4} where 
Ay= {(a,0.8,0.7,0.6),(b,0.6,0.5,0.4) (c,0.4,0.7,0.5) + 
Ay ={ (a,0.7,0.6,0.4),(b,0.8,0.2,0.3) (c,0.9,0.3,0.2)+ 


A, ={ (a,0.8,0.7,0.4),(b,0.8,0.5,0.3) (c,0.9,0.7,0.2)} 


Ag= {(a,0.7,0.6,0.6),(b,0.6,0.2,0.4) dc 0.4,0.3 0sy} 


WUT UO, 


Then (X, 7 ) is called Fuzzy neutrosophic topological space on X 


4.3. Definition: 
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The complement A‘ of a Fuzzy neutrosophic set A in a Fuzzy neutrosophic topological space 


(X, * ) is called a Fuzzy neutrosophic closed set in X. 
4.4. Definition: 


x4 (21 4(2).F4(2)) 


Let (X, *) be a Fuzzy neutrosophic topological space and A=‘ be a Fuzzy 


neutrosophic set in X. Then the closure and interior of A are defined by 


int(A)=U { G:Gisa fuzcyneutrosophe opensetinX andGcA} 


cl(A)=f] { G:Gisa fuzzyneutrosopkeclosedset inX and Aca} 


4.5. Proposition: 


Let (X,t1) be a Fuzzy neutrosophic topological space over X .Then the following properties 


did (i) cl(A®)=( int)“ (ii) intA°=(_ cl A) © 
Proof: 
eae (xT 41 4 F420) 


Suppose that the family of Fuzzy neutrosophic open sets G; contained in A are indexed by the 


{ x,T A (x)1 pA (x), F, ier} 
7 G. G. G. 
family ( _-s : 


intA = (sma, (x)), max Ug. (x), min(Fg “») 
i i i 


c 
=> (intA) = (ssminc, (2), -max (Ug (x), max (Tq o») saaeee qd) AC=ly.F I-I T 
Then we see _ that i i i (HF gly 7,0) 


“G; cA VieJs 


TG. (x)ST 4 (x), Ig. (x) S14 (0), Fg, (x)= F(x) VieJ 


{( "6 Gilg. Gig. o)ier} 


We obtain that is the family of Fuzzy neutrosophic closed 


sets containing A° .(i-e.,) 


ce 

1(A ate in Fo (x),min(-/, (x)),max(Te (x))>:8 if 

Gi x,min G, x), min G, X)), max G, x le. 
{xin FG. (x), l-max Ig. foment (spies) égsteer Q) 


c c 
Hence cl(A_ )=(intA) 


Similarly we can prove (11). 
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4.6. Proposition: 


Let (¥.7,)and (X72) be two Fuzzy neutrosophic topological spaces. Denote 


7,0, ={A: Aer, and Aet,} then 7: 2 is a Fuzzy neutrosophic topological space. 


Proof: 


Obviously Oyely EF OT, 


Let 41°42 €7) O72 —=A,,A, €T, , A, A, ET, 


7, 4nd T> are Fuzzy neutrosophic topological spaces on X .Then 
A, NA, €T, and A, NA, €T, > A, VA, ET, AT] ot 1A, ieJ}or, NT, > A, eT, anal 


A,et, VieJd 


Since 71 %4 7 are Fuzzy neutrosophic topological spaces on X 
UlA;ieJ jer and \J \AjieJ fet >U \A;ieJ fer are) Therion OCR Fe a. Haney 
neutrosophic topological space. 


Remark: 

7 “Ts is not a Fuzzy neutrosophic topological space can be seen by the following example. 
4.7. Example: 

Let X={a,b} mtn In ASand={On-IN 8} where 


A = {(a,0.8,0.7,0.5),(b,0.9,0.3,0.4)} 


B = {(a,0.5,0.6,0.3),(b,0.3,0.5,0.7)$ 


=)0n .1y .A.B : 7 i : 
Here 172 “Ont a Since 42-408 e172 172 jg not a Fuzzy neutrosophic topological 


space 


4.8. Definition: 


Let (%>7) bea Fuzzy neutrosophic topological space on X. 
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. A family 


A family 8 S7 is called a base for ‘*>*) if and only if each member of 7 can be 


written as the elements of . 


yet (X,7) 


is called a sub base for if and only if the family of finite 


intersections of elements in y forms a base for (x , r) .In this case the Finite topology 


T is said to be generated by y. 


4.9. Proposition: 


Let (X,t) be a Fuzzy neutrosophic topological space over X .Then the following properties 


hold. 


1. 


On, 1n are Fuzzy neutrosophic closed sets over X 


The intersection of any number of Fuzzy neutrosophic closed sets is a Fuzzy 


neutrosophic closed set over X 


The union of any two Fuzzy neutrosophic closed sets is a Fuzzy neutrosophic closed 


set over X 


Proof: It is obvious. 
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